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1. INTRODUCTION

Winnebago Landfill is located approximately five miles south of Rockford, lilinois. The town of
New Milford is approximately one and one-quarter miles north of the site, with the Kishwaukee
River running east-west through the town approximately the same distance from the site.
Lindenwood Road runs along the east boundary of the site while a 100-year floodplain of
Killbuck Creek forms the western border of the Northern and Southern Units.

Land use in the region is predominately industrial and agricultural, with some residential and
recreational areas. Quarries and gravel pits are located northeast and east of the site. Due east
of the site is the former Acme Solvents facility (see Figure 11). The Acme Solvents facility was
in operation from 1960 to 1973 and was used for the disposal of solvent still-bottoms, non-
recoverable solvents, paints and oils in unlined pits as well as the burial of drums.
Approximately two-thirds of a mile to the northwest of the Northern Unit is the Meridian Forest
Preserve. Approximately one mile to the southwest is Orchard Hills landfill facility.

The Winnebago Landfill facility currently consists of four separate solid waste units. The
Northern and Southern Units, which ceased accepting waste on September 8, 2000 and March
31, 2011, respectively, are authorized under lllinois EPA Permit No. 1991-138-LF. The North
Expansion Unit, which is located between the existing Northern Unit and Baxter Road, began
operation under lllinois Permit No. 2006-221-LF on May 16, 2008 and is currently active. The
West Expansion Unit was permitted via Illinois Permit No. 2010-133-LF but has not been
developed at this time. A site map delineating each of the units is provided in Figure 2.

Until the initial application for significant modification was permitted in 1993, the facility
contained one waste disposal unit, identified as Pagel's Pit (Northern Unit). In 1990, a local
siting application for the expansion of the landfill to the south was approved by the Winnebago
County Board. A subsequent permit application was submitted to the lllinois EPA on April 5,
1991 for approval of the expansion of the facility. That submittal was identified as the
Application for Significant Modification but was specific to the Southern Unit. This application
was completed in accordance with the rules defined in 35 lllinois Administrative Code (lll. Adm.
Code) Part 811. No operational or design changes were proposed for the Northern Unit as part
of the 1991 permit application. The facility operating permit 1991-138-LF was renewed with the
issuance of Modification No. 6 on June 18, 1998 (Application Log No. 1998-001) and
Modification No. 24 on March 26, 2004 (Application Log No. 2002-373). Permit Modification No.
25 (Log No. 2003-239) approved the inclusion of the area between Southern and Northern
Units. The design of the expansion maintained separation between the Northern Unit waste
and the Southern Unit waste via the Northern Unit final cover system—a synthetic liner and
geocomposite drainage blanket that routes liquids in the expansion area to the Southern Unit's
leachate collection system. The facility operating permit 1991-138-LF was again renewed with
the issuance of Modification No. 43 on April 13, 2010 (Application Log No. 2008-018).

Due to groundwater contamination adjacent to the Northern Unit (at the ACME Solvents site),
the U.S. EPA signed a Record of Decision (ROD) in June 1991 requiring Remedial Design and
Remedial Action plans. The ROD was incorporated in a Consent Decree dated February 6,
1993. The facility currently exists with a Groundwater Management Zone (GMZ) and approved
remediation program via natural attenuation and source reduction. A permit application was
submitted July 10, 1995 (lllinois EPA Log No. 1995-250) to facilitate compliance of the Northern
Unit with the applicable requirements of 35 lll. Adm. Code Part 811 and 812, pursuant to
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Sections 814.104, 814.301, and 814.302. Additional information pertaining to the Northern Unit
is provided in Section 6.

2. PERMIT RENEWAL REQUIREMENTS

35 Ill. Adm. Code 813 Subpart C provides the procedure for the submission of permit renewal
applications. Specifically, Section 813.303 lists the information necessary for renewal, which for
clarity, has been provided below.

Section 813.303 Information Required for a Permit Renewal

a) The operator shall submit only that information required by 35 lil. Adm. Code 812
that has changed since the last permit review by the Agency.

b) The operator shall update the groundwater impact assessment in accordance
with Section 813.304; and

¢} The operator shall provide a new cost estimate for closure and post-closure care
pursuant to 35 Ill. Adm. Code 811 Subpart F based upon the operations
expected to occur in the next permit term.

Volume | of this application addresses items pertaining to the engineering and operational
aspects of the facility. Therefore, subsections 813.303(a) and 813.303(c) above are addressed
in Volume |. Volume Il specifically addresses issues pertaining to hydrogeologic aspects of the
application. Since the Northern and Southern Units are separate units and contain separate
engineering designs and groundwater monitoring programs, compliance with 35 Ill. Adm. Code
813.303(b) and 813.304 is discussed separately for each unit in Sections 3 and 6 below.

3. EVALUATION OF THE GROUNDWATER IMPACT ASSESMENT -
SOUTHERN UNIT

3.1 General Information

A review of the permitted Groundwater Impact Assessment (GIA), submitted as part of an
Application for Significant Modification (lllinois EPA Permit No. 1991-138), has been completed
in accordance with 35 lll. Adm. Code 813.304(a)(1-5). The original GIA approved in the initial
significant modification permit (1991-138-LFM) and subsequent review as part of lllinois EPA
Log No. 1998-433 were evaluated as part of the last two permit renewal applications (lllinois
EPA Log Nos. 2002-373 and 2008-018). The parameters utilized in that original GIA were
deemed appropriate and the contaminant transport model successful based on the review
criteria of 35 lll. Adm. Code 813.304(a)(1-5). However, since the 2008 renewal, a change in the
design and operation of the liner and leachate collection system has been permitted as
discussed in Section 3.3 below. The following sections provide a discussion of the components
of the GIA and any applicable change to the landfill operation and liner design.

3.2 New or Changed Operating Conditions

A change or addition to the operating conditions for the facility has been approved since the last
permit renewal application (Log No. 2008-018). The approved modifications that occurred since
the last renewal are listed in Table 1. As shown, none of the changes in the facility or its

- Andrews Engineering, Inc. - 2 Winnebago Landfill

JA1990190-114 (Wi DOCI2013 pplication\2013 permit renewal text (fmt).doc; Applications Permit Renewal Application (November 2012)



operation will result in an increase in the probability of exceeding a groundwater quality
standard at or beyond the zone of attenuation.

3.3 Changes in the Design and Operation of the Liner and Leachate Collection System

There have been no changes in the design and operation of the liner or leachate collection
system since the last permit renewal application (Log No. 2008-081, See Table 1).

3.4 Changes Due to More Accurate Geological Data

Geological information has been collected throughout the operating life of the facility, including
boring programs and the installation of monitor wells, piezometers, and gas probes as part of
on-going operations and facility expansions. Comprehensive geologic information has been
presented in numerous applications submitted to the lllinois EPA but are not herein named.
Since the last permit renewal application, no additional hydrogeologic information has been
obtained that would result in an increased probability of constituents exceeding a groundwater
quality standard beyond the zone of attenuation. The information utilized in the GIAs remains
current and accurate. This applies to the GIA conducted as part of the Southern Unit Expansion
defined in the following sections.

3.5 Changes Due to Modified Groundwater Conditions Due to Offsite Activity

3.5.1 Groundwater Flow Conditions

The historical direction of movement within the uppermost aquifer is westward in the bedrock
upland east of the site and to the west-northwest in the unconsolidated sediments.
Potentiometric surface maps provided in Appendix A indicate groundwater movement is
generally west-northwest south of the Northern Unit. Dewatering activities implemented as part
of cell development within the North Expansion Unit have caused the groundwater movement to
temporarily deviate slightly in a northward direction near the Northern Unit. Construction
dewatering will be completed within two years. Therefore, the original model still remains
applicable for long-term evaluation of the closed northern unit.

As shown in Figure 2, Kilbuck Creek is located west of the Southern, Northern, and North
Expansion Units. Shallow groundwater may discharge to Kilbuck Creek while groundwater in
the lower part of the unconsolidated sediments and deeper bedrock moves beneath Kilbuck -
Creek. Kilbuck creek is both a gaining and losing stream dependent upon hydrogeologic and
atmospheric conditions. During drier periods where the water table drops below the bottom of
the creek bed, surface waters feed the groundwater system. During wetter periods where the
water table is high (above the bottom of the creek bed) the groundwater system will recharge
the stream and wetlands. This fluctuation allows mixing of surface water (and, therefore, surface
water constituents) with groundwater (and any groundwater constituents) often on a seasonal
basis. In addition, dependent upon the creek stage, the surface waters of both the creek and the
wetland mitigation area may be contiguous.

The aquifer system beneath the facility, which includes both the saturated sand and gravel and
the upper weathered/fractured part of the dolomite, extends to an approximate depth of 665 feet
mean sea level. East of the landfill and beneath the eastern quarter of the Northern Unit, the
water table occurs within the dolomite bedrock. Beneath the western three-fourths of the site
and within the Kilbuck Creek Valley, the water table occurs within the sand and gravel deposits.
Previous hydrogeologic investigations and evaluations have shown that vertical gradients do
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exist within the uppermost aquifer but are typically slight at any individual location. Therefore,
groundwater elevations from the bedrock wells and wells screened in the unconsolidated
materials (sand and gravel) were used to create one potentiometric surface for each quarterly
sampling period. As expected, the hydraulic gradients are greater at the east end of the facility
where the bedrock is higher and flat near Kilbuck Creek.

Potentiometric surface maps (compiled using data obtained from the permitted monitor wells in
both the Northern and Southern Units) are provided in Appendix A. These maps present data
obtained since the previous renewal application (first quarter 2008 to fourth quarter 2012) to
demonstrate that the flow direction and hydraulic gradients have remained relatively consistent
for the Southern Unit. Therefore, assumptions used to complete the GIA remain representative
of current hydrogeologic conditions. Modification to the GIA is not warranted. These conclusions
are also applicable to the Southern Unit Expansion GIA.

3.5.2 Background Groundwater Quality

The initial AGQSs for the Southern Unit were determined from data obtained from the permitted
upgradient/background wells. However, revisions to several background values have included
data from wells R05S, R29S, and G29D as part of the statistical derivation. Although permitted
as zone of attenuation wells, these wells are actually hydraulically upgradient to the Southern
Unit and provide additional information on the background groundwater quality. Monitoring wells
G13S and G13D are contained in the monitoring well networks for both the Northern and
Southern Units. The groundwater quality for these two wells along with R05S (Southern Unit)
are not evaluated with respect to the permitted AGQSs but are reviewed based on trend
analyses in accordance with Condition VIII.24 of Permit No. 1991-138-LF (Modification No. 58).

Table 2A list parameters that exhibited a confirmed increase during the review period (first
quarter 2008 through third quarter 2012) based on comparisons to the AGQS values. The
increases reported for upgradient wells (R05S, G13S, G13D, and G22D) appear to be
representative of background conditions and unaffected by waste disposal operations, based on
the current and historical potentiometric surface information. The background groundwater
quality has not changed sufficiently to invalidate any of the assumptions or results from the GIA
submitted as part of the initial application for significant modification. These conclusions are
also applicable to the Southern Unit Expansion GIA.

3.6 Southern Unit Changes Due to Leachate Characteristics

The leachate characteristics for the last five years of operation have been reviewed based on
initial predicted model concentrations to ensure the GIA continues to be appropriate. Model
prediction factors were not calculated for the initial GIA. Instead, the actual leachate
concentrations were used as the source concentrations; the subsequent model results were
predicted groundwater concentrations. The predicted groundwater concentrations were then
compared directly to the proposed AGQSs for determination of a passing model. Rerunning the
model scenarios with the current maximum leachate concentrations (as done in the initial GIA)
is not necessary. As part of the 2002 Permit Renewal Application (Log No. 2002-373), model
prediction factors were calculated for each surrogate and individually modeled parameter by
dividing the “computer simulated concentration” by the initial source concentration used for that
surrogate group or parameter. This resulted in a model prediction factor that is the proportion of
the simulated parameter concentration (the derived modeling concentration) to the initial source
concentration (initial input concentration). Model prediction factors were calculated for each
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detected leachate parameter except as identified below. The model prediction factor was then
multiplied by the current maximum leachate concentration and compared to the current
permitted AGQSs for the parameters within the surrogate group or individual parameter. If the
product was less than the permitted AGQS, compliance with 35 Ill. Adm. Code 811.317(b) had
been demonstrated.

The model prediction factors determined during the 2002 renewal have been multiplied by the
maximum leachate concentration recorded during the current review period (first quarter 2008
through third quarter 2012) and compared to the current AGQS. If the product is less than the
AGQS, compliance with 35 Ill. Adm. Code 811.317(b) has been demonstrated.

Table 3 presents the leachate data for the Southern Unit for the review period. Table 4 lists the
maximum leachate concentration recorded during the review period. Table 4 also lists the
currently permitted AGQSs, the model prediction factors and the predicted model
concentrations. As shown, the predicted model concentrations for 1-propanol, 2-butanone, 4-
methly-2-pentanone, and acetone exceeded the permitted AGQS value. The maximum leachate
concentration for all four subject parameters was recorded in well L302 during the second
quarter 2008 sampling event. The second quarter 2008 results observed at L302 are
significantly higher than previous or subsequent concentrations recorded for these parameters
(see Table 3). In addition, detections of 2-butanone (12 ug/L) and acetone (83 ug/L) in the
second quarter 2008 equipment blank indicate that the elevated concentrations observed at
L302 are associated with laboratory and/or sampling artifact (Appendix B). Given the lack of
assurance in the accuracy of the results, it is appropriate to remove the second quarter 2008
leachate results for 1-propanol, 2-butanone, 4-methyl-2-pentanone, and acetone from the
maximum leachate concentration calculation. The next highest concentrations for all four
parameters (1-propanol, 2-butanone, 4-methly-2-pentanone, and acetone) were recorded in well
L302 during second quarter 2012. The second quarter 2012 concentrations for all four
parameters are below the AGQS. Therefore, the assumptions and data utilized in construction
of the GIA for the Southern Unit are still appropriate. No modifications to the GIA are
necessary.

3.7 Southern Unit Evaluation Conclusions

Based on the above discussion, it is concluded that the conditions applicable to the original
GlAs have not changed in such a way as to result in violations of groundwater standards
pursuant to 35 Ill. Adm. Code 811.320 at or beyond the zone of attenuation. A few monitoring
wells show concentrations of parameters in groundwater that exceed the groundwater
standards. However, these observed increases are generally upgradient, related to naturally
occurring conditions and/or sources other than the landfill. A detailed discussion of the
groundwater quality for the Southern Unit is provided in Section 4. Based on the information
presented above and in accordance with 35 lll. Adm. Code 813.304(b), a new GIA is not
required for the Southern Unit or the Southern Expansion Unit.

4. EXISTING GROUNDWATER QUALITY — SOUTHERN UNIT

Table 2B lists all wells and parameters exhibiting a confirmed increase (as defined by Permit
Condition VIII.13) during the review period (first quarter 2008 through fourth quarter 2012). In
accordance with Permit Condition VIII.13, an exceedence is defined as any concentration that
exceeds the respective AGQS/MAPC value and/or any concentration of an organic parameter
that exceeds the respective preceding concentration.
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As shown, the vast majority of the confirmed increases were recorded for wells that are
hydraulically upgradient to the waste unit (R05S, G13S, G13D, R11S, G11D, and G22D).

As mentioned in Section 3.5.2 above, monitoring wells G13S and G13D are contained in the
monitoring well networks for both the Northern and Southern Units. The groundwater quality for
these two wells along with RO5S are not evaluated with respect to the permitted AGQS values
but are reviewed annually based on trend analyses in accordance with Condition VIIl.24 of
Permit No. 1991-138-LF (Modification No. 58). The most recent evaluation of trends for wells
R05S, G13D, and G13S was submitted May 1, 2012 as part of the annual report required by
Permit Condition X1.2 (Modification No. 53).

In accordance with Condition VIII.15 of the permit, alternate source demonstrations were
submitted for the remaining confirmed exceedences listed on Table 2B. The application in which
each exceedence was addressed is provided on the table for reference. With the exception of
Log No. 2012-459, all of the referenced applications have been approved with the issuance of
Permit Modification Nos. 46 (Log No. 2010-152) and 51 (Log Nos. 2011-004 and 2011-118).
Application Log No. 2012-459 was submitted October 1, 2012 as an alternate source
demonstration for the second quarter 2012 confirmed increase of tetrachloroethene at R11S.
This application is currently pending lllinois EPA review.

Based on a review of parameter concentrations, groundwater flow conditions in the vicinity of
the unit and that the Southern Unit has been recently constructed with a geo-composite liner
system, any observed increases appear to be attributable to background conditions
unassociated with the Southern Unit. The groundwater quality evaluation as presented herein is
also applicable to the Southern Unit Expansion.

5. EVALUATION OF THE GROUNDWATER IMPACT ASSESSMENT -
SOUTHERN UNIT EXPANSION '

As stated previously, the Southern Unit Expansion consists of an area located between the
Northern and Southern Units, including an area overlapping the south side slope of the Northern
Unit. Calculations were completed as part of the expansion application (Log No. 2003-239) that
accounted for leachate collection and removal, which incorporated the total waste footprint
extending up the Northern Unit side slope. Along the side slope of the Northern Unit, the new
wastes are separated from the existing wastes by the existing Northern Unit final cover plus a
60-mil HDPE synthetic liner overlain by a geocomposite drainage blanket. As a result, the GIA
for the Northern Unit required no modification. The expansion application included a GIA that
evaluated the potential impact of the area left between the two units that had not been
evaluated with respect to the requirements of 35 Ill. Adm. Code 811.317. The analytical model
utilized was a POLLUTE simulation of solute transport through the liners and unsaturated
sediments followed by dilution in the underlying saturated sediments. The basic conclusions of
the GIA were:

e The simulated prediction factor at the end of extended compliance of 2.37 x 10-7.

o A first-order error analysis indicated a standard deviation of the simulated prediction
factor of 3.81 x 10-5. The associated cumulative probabilities showed a 60.1 percent
likelihood that the prediction factor was less than 10° and 99.6 percent that it was less

-4

than 10™.
Andrews Engineering, Inc. 6 Winnebago Landfill
J:11990190-114 (Winnebago)\DOC\2013 Renewal Application\2013 permit renewal text (fmt) doc; Applications Permit Renewal Application (November 2012)



e For all compounds on the annual G1 list, the simulated groundwater impacts were less
than the AGQS.

The modeled prediction factor used was highly conservative; it assumed a maximum leachate
solute concentration and maximum advective flux through the liner. It did not account for the
time lag associated with horizontal flow beneath the landfill, transport across the zone of
attenuation and sorption or biochemical decay. The lllinois EPA found the additional modeling to
be appropriate and as a result approved the expansion and additional GIA on March 26, 2004
via Permit Modification No. 24.

Table 5 lists the maximum leachate concentrations for the Southern Unit for all data during the
review period. That table also lists the permitted AGQS, the model prediction factor and the
predicted model concentrations. As shown, all of the predicted model concentrations are below
the respective AGQS values. Therefore, leachate characteristics have not changed such that
model results from the initial GIA would result in the probability of an exceedence of the AGQS
beyond the zone of attenuation. No modifications to the GIA are necessary.

6. EVALUATION OF THE GROUNDWATER IMPACT ASSESSMENT -
NORTHERN UNIT

6.1 General Information

Subsequent to siting approval in 1990 from the Winnebago County Board, Winnebago Landfill
submitted the initial significant modification application pursuant to the newly approved
regulations (Title 35 Subtitle G) to the lllinois EPA on April 5, 1991. The application incorporated
the existing Northern Unit with a proposed expansion that would become the Southern Unit. The
design and operational modifications proposed in that submittal were specific only to the
Southern Unit; no changes were proposed for the Northern Unit.

The Northern Unit was added to the National Priorities List in June 1986 due to groundwater
contamination associated with the upgradient Acme Solvents Superfund site. Based on
perceived groundwater contamination adjacent to the Northern Unit (at the ACME Solvents
site), the U.S. EPA signed a Record of Decision (ROD) in June 1991 requiring Remedial Design
and Remedial Action plans. The ROD was incorporated in a Consent Decree entered in the
U.S. District Court for the Northern District of lllinois, Western Division, Case No. 92-C-20346 in
February 1993. A ROD amendment was submitted to the U.S. EPA in 1997 for a new or revised
Consent Decree to reflect a new Statement of Work (SOW) due to a change in the remedy. The
subject ROD was issued in 1999.

The facility currently exists with a GMZ and approved remediation program via source reduction
and natural attenuation. The subject permit application was submitted July 10, 1995 (lllinois
EPA Log No. 1995-250) to facilitate compliance of the Northern Unit with the applicable
requirements of 35 lll. Adm. Code Part 811 and 812, pursuant to Sections 814.104, 814.301,
and 814.302. The GMZ and Corrective Actions status is re-evaluated every five years, in
accordance with the review schedule set by the U.S. EPA, with the most recent evaluation
submitted May 1, 2012 (Log No. 2012-171).

An application for Significant Modification was submitted to the lllinois EPA in July 1995 (Log
No. 1995-250) to facilitate compliance of the Northern Unit with the applicable requirements of

35 Hl. Adm. Code Part 811 and 812, pursuant to Sections 814.104, 814.301,
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and 814.302. The referenced application included a GIA for the Northern Unit. At the time of the
above referenced application, the Northern Unit was conducting remedial action or preparing to
implement remedial designs. The groundwater quality at that time consisted of a few
parameters in exceedence of their respective background concentrations. Therefore, the GIA
was directed toward assessing the potential impacts of the facility after completion of the
remedial activities and was used to evaluate the effectiveness of the remediation design. The
remedial activities included completion of redesigned final cover system and implementation of
a comprehensive leachate/gas extraction system, both designed to control and reduce the
contaminant source. As source control measures reduce concentrations near the waste unit
boundary, intrinsic remediation was selected to reduce remaining elevated parameter
concentrations within the GMZ.

The original GIA for the Northern Unit was evaluated as part of the last permit renewal
application (lllinois EPA Log No. 2008-018) submitted in January 2008. The parameters utilized
in that original GIA were deemed appropriate and the contaminant transport model successful
based on the review criteria of 35 Ill. Adm. Code 813.304(a)(1-5). This application will evaluate
any changes in the facility or its operation since the 2008 renewal that would result in an
increased probability of a constituent exceeding a groundwater standard beyond the zone of
attenuation.

6.2 New or Changed Operating Conditions

Since the Northern Unit has been certified closed via Affidavit for Certification of Closure in
accordance with the permitted design specifications, no new or changed operating conditions
have occurred that would adversely affect the results of the initial GIA and therefore no revision
to the GIA is necessary.

. 6.3 Changes in the Design and Operation of the Liner and Leachate Collection System

The contaminant transport model contained in the original GIA considered the design of the
existing liner system along with that of the leachate extraction system subsequently
implemented. The Northern Unit was certified closed in accordance with the permitted design
specifications. All approved permit modifications since the 2008 renewal are listed in Table 1.
None of the approved modifications affected the liner or leachate collection system for the
Northern Unit. Therefore, no new changes to the design or operation of the liner or leachate
collection systems have occurred since the GIA was completed.

6.4 Changes Due to More Accurate Geological Data

The hydrogeologic conditions for both the Northern and Southern Units are similar. Geologic
and hydrogeologic investigations conducted for either unit helped define the facility
hydrogeologic characteristics. No additional geologic information has been obtained contrary to
that presented in the GIA as to invalidate the initial model or results. The information utilized in
the GIA remains current and accurate.

6.5 Changes Due to Modified Groundwater Conditions Due to Offsite Activity
6.5.1 Groundwater Flow Conditions

The groundwater flow conditions have been evaluated using data from wells located adjacent to
both waste units. A detailed discussion of groundwater movement within the facility premises is
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provided in Section 3.5.1 above. The discussion is not reproduced in this Section. As stated in
the referenced section, construction dewatering activities associated with the North Expansion
Unit have caused the groundwater movement to temporarily deviate slightly in a northward
direction near the Northern Unit. Construction dewatering will be completed within two years.
Therefore, the original model still remains applicable for long-term evaluation of the closed
northern unit. Modification to the GIA is not warranted.

6.5.2 Background Groundwater Quality

The initial background concentrations for the Northern Unit were determined from data pooled
from four wells located east of Lindenwood Road near the Acme Solvent property (B-8, STI-28S,
STI-21, and STI-2D) from 1990 through 1992. The Applicable Groundwater Quality Standards
(AGQSs) were proposed in the initial significant modification application and subsequent
addendums. Addendum 3 to the initial significant modification, dated February 10, 1993,
provided the first full listing of routine AGQS values derived from wells GO9M, G09D, G13S, and
G13D. Since the time the background concentrations were obtained, remediation at the Acme
Solvent facility has been reduced to groundwater extraction from a cut-off trench. In addition, a
quarry and sand and gravel pit began operation east of Acme Solvent upgradient of the landfill
facility. Both facilities are located upgradient to the landfill. The approximate location of the
quarry is shown in Figure 1. These activities have likely affected the current background
conditions. To account for changes in the background groundwater quality since 1993, revised
AGQS values for 60 parameters were submitted and subsequently approved on March 26, 2004
with the issuance of Modification 24 to the current permit.

Table 6A list parameters (non-GMZ) that exhibited a confirmed increase during the review
period (first quarter 2008 through third quarter 2012) based on comparisons to the
AGQS/MAPC values. The increases reported for the upgradient wells (G09D, GO9M, G13D,
G13S, and G20D) appear to be representative of background conditions and unaffected by
waste disposal operations, based on the current and historical potentiometric surface
information. The background groundwater quality has not changed sufficiently to invalidate any
of the assumptions or results from the GIA submitted as part of the initial application for the
Northern Unit.

6.6 Changes Due to Leachate Characteristics

Leachate concentrations utilized in the GIA for the Northern Unit were obtained from the
analyses of samples collected from four different points. The source concentrations utilized for
evaluation of the contaminant transport model were derived by the mean concentration of the
four sets of analyses plus two standard deviations. The Northern Unit ceased accepting waste
in September 2000. Therefore, during the review period (2008 through 2012), no new wastes
have been placed in the Northern Unit. Leachate quality is expected to vary but only due to
degradation of the wastes.

To compare the leachate characteristics from the review period to those used in the initial GIA,
data from four leachate monitoring points (L313, L315, L317, and L318) were compiled. The
leachate analytical results are presented in Table 7. Table 8 lists the mean and standard
deviation calculations for leachate concentrations during the current review period, along with
the leachate concentrations used for the initial GIA. The current leachate concentrations are
similar to those used for the source concentrations, with some higher than the 1995 values.
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Table 9 provides a list of the GMZ parameters. These parameters, along with the parameters
listed on Table 6B (confirmed exceedences) and parameters that were not modeled as part of
the initial GIA were evaluated with respect to the contaminant transport model (CTM) contained
in the initial GIA report (GeoTrans, 1995c). The maximum leachate concentrations were
multiplied by the Model Prediction Factor (MPF) identified in Section 3.2 of the 1995 Report,
resulting in a predicted model concentrations at the edge of the zone of attenuation. The
predicted model concentrations were compared to the current AGQS values to determine if the
CTM still indicates compliance with the groundwater quality standards. As shown by Table 10,
the predicted model concentrations are below the AGQS values for each listed parameter.
Therefore, the CTM results indicate the groundwater quality should meet the permitted
standards.

Prior to the completion of the GIA for the Northern Unit, groundwater impacts had been
identified attributable to the waste unit. Detailed investigations were completed and findings
were submitted to both the lllinois and the US EPAs. As stated in Section 1, the U.S. EPA
signed a ROD in June 1991 requiring a Remedial Design/Remedial Action (RD/RA) plan. The
ROD was incorporated in a Consent Decree. The RD/RA Plan was implemented and included
comprehensive leachate and gas extraction and final cover systéms. The final cover system
was completed in 2002, finalizing the approved remedial measures. It was stated in the initial
GIlA that “existing impacted groundwater is estimated to be cieaned up in five to ten years
(GeoTrans, 1995c).” This inferred five to ten years after implementation of the remediation
systems.

The most current reevaluation of the GMZ was conducted during 2012. Application Log No.
2012-171 was submitted to the lllinois EPA for review on May 1, 2012 and approved on October
2, 2012 as Permit Modification No. 57. The application concluded that although a few GMZ
parameters are still detected at concentrations above backgrounds, significant improvements to
groundwater quality are evident as demonstrated by the decreases in individual parameter
concentrations and GMZ extents. In addition, the organic constituents that prompted the
remedial actions are typically not detected in groundwater downgradient of the facility. These
improvements in groundwater quality demonstrate that the remedial measures are effective and
appear to be functioning to meet the estimated timeline given in the initial GIA.

7. EXISTING GROUNDWATER QUALITY — NORTHERN UNIT

This section summarizes the groundwater quality for the Northern Unit of Winnebago Landfill.
As shown by Figure 2, 3, and 4, the monitoring network for the unit contains 35 groundwater
monitoring points. Of the 35 wells, five are designated as background groundwater quality wells
(upgradient), one is a compliance boundary well at the edge of the zone of attenuation and the
remaining wells monitor within the zone of attenuation downgradient and sidegradient of the
landfill. The GMZ encompasses all 35 Northern Unit monitoring points and three surface water
sampling points. The GMZ parameters are listed in Table 8. Groundwater quality for the
Northern Unit and the GMZ are discussed separately in the sections below.

7.1 Groundwater Management Zone

The results of historical groundwater sampling at Winnebago Landfill indicated that impacted
groundwater was present beneath and downgradient to the Northern Unit of the facility.
Elevated levels of inorganic compounds and organic solvents were detected, which prompted
the site’s 1995 applications for a GMZ. Although organic compounds were previously detected
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within the GMZ and prompted the NPL listing and corrective actions, the actual boundaries were
determined by inorganic concentrations. The organic compounds were attributed to the ACME
Solvent facility. The GMZ delineated the three-dimensional extent of groundwater that exhibits
concentrations in excess of the AGQS and was defined by the furthest extent of leachate
constituents above those standards.

In the 1995 applications, chioride and ammonia were chosen to demarcate the GMZ boundary
because the extent of the elevated concentrations of these compounds incorporated the largest
area. Two zones (Upper Zone and Lower Zone) were developed in order to address differences
in groundwater quality seen between the upper and lower parts of the sand and gravel aquifer.
The limit of the GMZ was determined not to extend to the dolomite bedrock since no
contaminants were detected in bedrock wells downgradient of the waste unit. Although only
slight differences in hydraulic head existed between the bedrock and the Upper Zone,
groundwater quality indicates appreciable differences in concentrations. These variations are
likely due to the slight upward flow from the bedrock zone to the lower sand and gravel in
addition to the different flow regimes between the Upper and Lower Zones. As noted in section
3.5.1, shallow groundwater normally discharges to Killbuck Creek while deeper groundwater
flows beneath the creek.

The remedial measures and remedial performance monitoring program implemented pursuant
to U.S. EPA guidelines were also the chosen remedial actions for the GMZ and were
incorporated into the 1995 Permit Renewal and GMZ applications (lllinois EPA Application Log
Nos. 1995-250 and 1996-058, respectively). The remedial measures, consisting of source
reduction and natural attenuation, were implemented pursuant to a 1997 ROD Amendment for a
new or revised Consent Decree, which reflected a new SOW due to a change in the remedy
(issued in 1999). Source reduction was accomplished via three corrective measures:
construction of a final cover; installation of additional leachate extraction wells; and installation
of a gas extraction system. The concentrations of chlorinated compounds attributable to the
Acme Solvent site decreased significantly during the 1990s due to the installation and operation
of various remedial systems upgradient of the landfill at the Acme Solvent site. As such, the
remedies designated for these compounds for the Northern Unit were deemed unnecessary.

The final cover for the Northern Unit was constructed in two phases. The western portion was
completed in 1998 and the eastern portion in July 2001. The final cover inhibits infiitration of
precipitation, thereby significantly reducing leachate production. A collection system, which
includes 35 vertical dual gas/leachate extraction wells, was also installed with the recovered gas
being directed to a flare system and leachate to storage tanks. Subsequent to completion of the
final cover placement, the gas extraction system was modified in late 2002 to include a larger
capacity system (2,500 cfm system vs. the initial 1,000 cfm system). This system enhancement
considerably increased the efficiency of the gas extraction system.

The GMZ boundaries, as depicted in 1995, were based on one set of data (March 1995)
obtained while the Northern Unit was active (four years prior to initial closure activities). A re-
evaluation of the GMZ was conducted in 2004 pursuant to Condition VII1.22 of Permit No. 1991-
138-LF, Modification No. 24. The evaluation was submitted July 15, 2004 as lllinois EPA
Application Log No. 2004-257 (approved by Permit Modification No. 28). The results of the
evaluation indicated that the large majority of GMZ parameter concentrations substantially
decreased, many to levels below the permitted AGQSs. Revised GMZ boundaries were similar
to those depicted in 1995, although the 2004 perimeter was extended to encapsulate a small
number of wells that were not included within the initial GMZ. The revision included extending
the lower boundary of the GMZ in the vicinity of upgradient well GO9D (and former well G14D)
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to include the upper portion of the dolomite bedrock. Dissolved ammonia and dissolved boron
were chosen to demarcate the GMZ boundary because the extent of the elevated
concentrations of these compounds incorporated the largest area. The use of dissolved
ammonia and dissolved boron superseded the use of dissolved chloride as an indicator of
leachate-derived compounds due to the other potential chloride sources (road salt, water
softeners, etc.) within the vicinity of the facility.

The changes in the boundaries/extent from 1995 to 2004 were not an indication of the
effectiveness of the remediation program. When comparing the differences between the 1995
and 2004 GMZ boundaries, the operational status of the Northern Unit and the amount of
available data were considered. In 1995, the Northern Unit was fully operational with no closed
areas and the GMZ boundaries were determined from one sampling event. Six additional years
of waste disposal occurred prior to the completion of the closure activities. Final cover
placement began in 1999 and was completed in July 2001. Additional closure activities were
completed in 2002 with the revision of the leachate/gas extraction system. The Groundwater
Impact Assessment (GIA [1995]), which evaluated the natural attenuation/degradation
remediation method, assumed steady-state conditions after completion of the closure activities
and estimated five to ten years for cleanup to achieve background conditions.

A re-evaluation of the GMZ was conducted in 2007 pursuant to Condition Vil.22. The re-
evaluation was submitted May 1, 2007 as lllinois EPA Application Log No. 2007-181 (approved
by Permit Modification No. 37). The results of the re-evaluation indicated that although a few
inorganic parameters were still detected at concentrations above backgrounds, significant
improvements to groundwater quality were evident as demonstrated by the decreases in
individual parameter concentrations and GMZ extents. In addition, the organic constituents that
prompted the remedial actions were typically not detected in groundwater downgradient of the
facility during the review period. Revised GMZ boundaries were similar to those depicted in the
2004 evaluation. Although decreases in the GMZ extent and parameter concentrations were
demonstrated in lllinois EPA Application Log No. 2007-181, the lllinois EPA requested further
characterization of the western boundary of the GMZ.

in accordance with the September 29, 2008 addendum to lllinois EPA Application Log No.
2007-181, further characterization of the western boundary of the GMZ was submitted May 1,
2009 as lllinois EPA Application No. 2009-221 (approved by Modification No. 40). Based on the
results of the GMZ investigation, groundwater quality to the west of the GMZ appeared
unaffected by the Northern Unit. However, due to issues with the turbidity of the groundwater
and sampling methodology, additional investigation was proposed. As a result of the issuance of
Modification No. 40, Condition VIIl.23 was revised requiring the installation of temporary
investigation wells T1U-A, T1L-A, T2U-A, T2L-A, T3U-A, and T3L-A. In accordance with
Condition VIII.23 of Modification No. 40, the results of the GMZ investigation report, submitted
January 29, 2010 as lllinois EPA Application Log No. 2010-038 (approved by Permit
Modification No. 50), indicated that concentrations of all organic and inorganic GMZ parameters,
with the exception of dissolved ammaonia, were non-detect or below the AGQS at T2U-A, T2L-A,
and T3U-A. However, the investigation results indicated that dissolved ammonia concentrations
west of Kilbuck Creek may be affected by background conditions and spatial variability, possibly
associated with the agricultural land use of the area, and not fully represented by the Northern
Unit AGQS.

Addendums 1 and 2 to lllinois EPA Application Log No. 2010-038, submitted September 16,
2010 and June 14, 2011, respectively, provided a comprehensive evaluation regarding the
direction of groundwater movement in the vicinity of Northern Unit Compliance Boundary wells
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Gb52S and G52M, including the Northern Unit GMZ temporary investigation wells. An additional
evaluation was performed in response to Condition VIII.24 of Permit No. 2006-221-LF,
identifying the extent of influence of construction dewatering activities in the North Expansion
Unit (NEU), specifically in the vicinity of Northern Unit Compliance Boundary wells G52S and
G52M and temporary investigation wells T1U-A, T1L-A, T2U-A, T2L-A, T3U-A, and T3L-A.
Based on the evaluation, a northerly groundwater movement was maintained in the subject area
prior to and subsequent to initiation of construction dewatering activities in the NEU due to
Kilbuck Creek and the wetland mitigation area acting as a buffer against potential drawdown. As
a result of consistent northerly groundwater movement, the dissolved ammonia concentrations
in the groundwater west of Kilbuck Creek were determined to be affected by conditions present
to the south and southeast and not the result of the Northern Unit. Further investigation for the
dissolved ammonia exceedences at temporary investigation wells T2U-A, T2L-A, and T3U-A
was refuted citing that dissolved ammonia sources other than the landfill are evidenced by:
concentrations of dissolved ammonia upgradient to the facility waste units exceeding
concentrations downgradient to the waste units during the December 2009 GMZ investigation;
lack of additional indicator parameter exceedences during the GMZ investigation; and a
demonstration that the Temporary GMZ Assessment Wells located west of Kilbuck Creek
receive water from the south and southeast and are influenced by mixing of surface water and
groundwater.

The most current reevaluation of the GMZ was conducted during 2012. Application Log No.
2012-171 was submitted to the lllinois EPA for review on May 1, 2012 and approved on October
2, 2012 as Permit Modification No. 57. The application concluded that although a few GMZ
parameters are still detected at concentrations above background values, significant
improvements to groundwater quality are evident as demonstrated by the decreases in
individual parameter concentrations and GMZ extents. In addition, the organic constituents that
prompted the remedial actions are typically not detected in groundwater downgradient of the
facility. These improvements in groundwater quality demonstrate that the remedial measures
are effective and appear to be functioning to correlate with the estimated timeline given in the
initial GIA. No additional action was proposed as part of the 2012 evaluation.

7.2 Northern Unit

Table 6B lists all wells and parameters exhibiting a confirmed increase (as defined by Permit
Condition VIIl.13) during the review period (first quarter 2008 through third quarter 2012). In
accordance with Permit Condition VII.13, an exceedence is defined as any concentration that
exceeds the respective AGQS/MAPC and/or any concentration of an organic parameter that
exceeds the respective preceding concentration. The table accounts for only those parameters
that were not monitored or evaluated as part of the GMZ.

In accordance with Condition VIII.15 of the permit, alternate source demonstrations were
submitted for all confirmed exceedences listed on Table 6B. The application in which each
exceedence was addressed is provided on the table for reference. With the exception of Log
No. 2012-4589, all of the referenced applications have been approved with the issuance of
Permit Modification Nos. 46, 51, and 55. Application Log No. 2012-459 was submitted October
1, 2012 as an alternate source demonstration for the second quarter 2012 confirmed increase of
tetrachloroethene at R0O3S. This application is currently pending lllinois EPA review.
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8. CONCLUSIONS

The GIAs for both the Northern and Southern Units have been reviewed in accordance with 35
ll. Adm. Code 813.303(b). It has been determined that the conditions applicable to the original
assessment for the Southern Unit have not changed in such a way as to result in the violation of
the groundwater standards pursuant to 35 Ill. Adm. Code 811.320 outside the zone of
attenuation, and no monitoring well shows concentrations of constituents in groundwater greater
than the groundwater quality standards that are attributable to the waste unit. It has been
determined that the conditions applicable to the original assessment for the Northern Unit,
Southern Unit and Southern Unit Expansion have not changed to alter the findings of that
assessment.
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Table 1
Permit Modifications Since 2008 Renewal

Winnebago Landfill
Permit Renewal Application

Permit Application Date Date .
i Description
Mod. No. Log No. Submitted Approved

43 2008-018 1/11/2008 4/13/2010 [Permit Renewal
44 2006-454 | 11/22/2006} 5/3/2010 {Modifications to the Gas Management and Collection Systems
45 2010-270 6/1/2010 | 10/27/2010 (2009 Annual Revised Closure and Post-Closure Care Cost Estimate
46 2010-152 | 4/13/2010 | 1/21/2011 |Alternate Source Demonstration for First Quarter 2008 Through Third Quarter 2009 Exceedences
47 2011-067 2/18/2011 | 6/17/2011 |Construction Certification for the Leachate Forcemain Along West-Side of Landfill
48 2011-143 4/21/2011 8/9/2011 |Southern Unit Final Cover Revisions
49 2011-255 6/1/2011 8/26/2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>